Synaptic potentials in the rat neostriatum in dissociated embryonic cell culture.
Neostriatal cells of embryonic days 19-21 were grown in dissociated cell culture. To test whether the cultures contained predominantly neostriatal cells, a glyoxylic acid staining procedure was used which, after dopamine loading, stained neostriatal cells but not neurons of embryonic neocortical tissue. Whole cell current clamp recording was performed in the neurons after 1-2 weeks in cell culture. Although cells could be driven to discharge by direct depolarization, spontaneous activity was low. All cells responded to gamma-aminobutyric acid (GABA) (0.1-0.5 mM), and the majority of them responded to glutamate (Glu) (0.1 mM). Only about 50% were depolarized by acetylcholine (ACh) (0.1-0.5 mM). Atropine (1-10 microM) did not block this depolarization. Barrages of postsynaptic potentials (PSPs) were induced by applications of Glu or ACh, even if the neuron under observation was not depolarized. All PSPs were depressed by bicuculline (50 microM), indicating their mediation by GABAergic receptors. Exclusively GABAergic PSPs were also observed in cultures raised in the presence of nerve growth factor. The study indicates that neostriatal cells form GABAergic, but not excitatory cholinergic synapses when cultured at this embryonic age under our conditions, resembling the pattern of development observed in slices obtained from neonatal rats.